Wellman, AD, Coad, SC, Flynn, PJ, Siam, TK, and McLellan, CP. Perceived wellness associated with practice and competition in National Collegiate Athletic Association Division I football players. J Strength Cond Res 33(1): 112-124, 2019 -This study assessed the influence of movement demands resulting from weekly practice sessions and games, on perceived wellness measurements taken postgame (Sunday) and 48 hours pregame (Thursday) throughout the in-season period in National Collegiate Athletic Association (NCAA) Division I football players. Thirty players were monitored using global positioning system receivers (OptimEye S5; Catapult Innovations) during 12 games and 24 in-season practices. Movement variables included low-intensity distance, mediumintensity distance, high-intensity distance, sprint distance, total distance, player load, and acceleration and deceleration distance. Perceived wellness, including fatigue, soreness, sleep quality and quantity, stress, and mood, was examined using a questionnaire on a 1-5 Likert scale. Multilevel mixed linear regressions determined the differential effects of movement metrics on perceived wellness. Post hoc tests were conducted to evaluate the pairwise differentials of movement and significance for wellness ratings. Notable findings included significantly (p # 0.05) less player load, low-intensity distance, medium-intensity distance, high-intensity distance, total distance, and acceleration and deceleration distance at all intensities, in those reporting more favorable (4-5) ratings of perceived fatigue and soreness on Sunday. Conversely, individuals reporting more favorable Sunday-perceived stress ratings demonstrated significantly (p # 0.05) higher player load, low-intensity and medium-intensity distance, total distance, low-intensity and medium-intensity deceleration distance, and acceleration distance at all intensities than individuals reporting less favorable (1-2) perceived stress ratings. Data from this study provide a novel investigation of perceived wellness associated with college football practice and competition. Results support the use of wellness questionnaires for monitoring perceived wellness in NCAA Division I college football players.
INTRODUCTION
A merican football is a full-contact team sport associated with intense physical demands, characterized by frequent collisions and blunt force trauma associated with repeated contact with opponents and the ground during blocking, tackling, and ball-carrying activities, in addition to high-speed running and frequent accelerations, decelerations, and change of directionspecific impacts (29, 33, 34) . Global positioning system (GPS) technology with integrated triaxial accelerometers (IAs) have provided a means of quantifying the physical demands of training and competition in National Collegiate Athletic Association (NCAA) Division I football (33, 34) and similar contact team sport (9, 23) . Recent studies (33, 34) have provided novel insight into the positional movement demands associated with NCAA Division I football, including the quantification of sprint distances and high-intensity accelerations and decelerations, and the frequency and intensity of positional impacts and rapid changes of direction associated with competition.
The intense nature of competition in NCAA Division I football necessitates the prudent programming of in-season practice loads that maintain position-specific physical demands and minimize excessive fatigue that may be associated with maladaptation and underperformance. Consequently, the judicious monitoring of the individual physiological and psychological response, commonly referred to as internal load, to exercise loads encountered in practice and competition is vital for maximizing competitive performance (1, 12) . Investigations in contact team sport, including American football, have examined potential measures of an athlete's internal load, including subjective or perceived wellness, and biochemical and neuromuscular responses to training and competition (8, 20, 32) ; however, ambiguity exists as to which methods are most pertinent (12) .
Perceived measures of wellness are efficient, inexpensive, and noninvasive to the athlete (18) . In addition, wellness measures have demonstrated sensitivity to training stress, exhibiting a dose-response relationship with exercise load (28) , and may be more efficacious than objective measures in identifying internal load (28) . Although subjective measures have demonstrated accuracy in assessing athletes' internal response to training and competition loads, the comprehensive nature of some forms presents substantial logistical challenges in many applied settings (31) . A survey of the current trends in fatigue monitoring among highperformance sport revealed 84% of the respondents used subjective questionnaires, 80% of which used customdesigned forms consisting of 4-12 items (30) . Based on current practices and previous recommendations for athlete monitoring (14) , the implementation of brief, customized questionnaires to quantify the internal response of individuals participating in team sports is supported.
Previous research (8, 33) has provided an increased understanding of the positional movement demands and the time course of perceived recovery resulting from practice and competition NCAA Division I football players. Currently, the impact of GPS-derived movement variables associated with practice and game demands on perceived wellness during the in-season competitive period remain ambiguous. A more comprehensive understanding of the perceived psychological response to the movement demands of practice and competition will provide performance staff a model from which to plan postgame recovery modalities and program subsequent training sessions. Furthermore, evaluating the impact of weekly in-season practice loads on perceived wellness will provide novel insight for coaches seeking to manage the deleterious effects of fatigue and optimize subsequent game-day performance.
The aims of this study were to (a) assess postgame (Sunday) recovery to determine which GPS-derived game-day variables influence postgame-perceived wellness in NCAA Division I football players and (b) to determine which GPS-derived movement variables accumulated during in-season weekly practice sessions influence perceived wellness 2 days before NCAA Division I football games (Thursday). We hypothesized that there will be significant differences in GPS-derived movement variables in NCAA Division I football players who reported differential ratings of perceived wellness on both Sunday and Thursday.
METHODS

Experimental Approach to the Problem
Two statistical models were used to accomplish the aims of this study. A "Sunday" model examined GPS-and IA-derived workloads resulting from Saturday games and the subsequent perceived wellness on Sunday. The "Thursday model" examined the impact of GPS-and IA-derived workloads accumulated Tuesday and Wednesday, on Thursday-perceived wellness. Researchers examined GPS and IA technology data collected from players during 24 To assess perceived wellness associated with in-season practice and competition, a custom-designed questionnaire ( Figure 1 ) was completed by participants every day after a game (Sunday), and Thursday morning before any physical activity. A total of 656 observations (332 Sunday and 324 Thursday) were included in the present examination. For the purposes of examining perceived wellness associated with games, only GPS and IA data, where a survey was completed the following day were included in the analysis. To determine the impact of in-season weekly practice sessions on subjective markers of perceived wellness on Thursday, only movement data where an individual completed a survey on Thursday and participated in Tuesday and Wednesday practice sessions, were included for analysis.
Subjects
Thirty NCAA Division I Football Bowl Subdivision (FBS) football players (mean 6 SD: age 20.5 6 1.1 years; age range 18.6-22.9; height 187.8 6 6.2 cm; and mass 107.4 6 18.6 kg) participated in this study. All subjects were collegiate athletes whom had been selected to participate in the football program before the commencement of the study. All participants in this study completed an 8-week summer off-season physical development training program that included a fullbody strength and power training program and specific skills and conditioning sessions designed to simulate the demands of NCAA Division I college football practice. This study comprises the statistical analysis of data collected as part of the day to day student athlete monitoring and testing procedures within the university's football program. Ethical approval was obtained from the University of Notre Dame's institutional review board, and all subjects signed an institutionally approved informed consent document before participating in the study.
Procedures
Global Positioning System Units. Positional movement data were collected from 24 in-season practice sessions and 12 games using commercially available microtechnology units (OptimEye S5; Catapult Innovations, Melbourne, Australia) operating at a frequency of 10 Hz. The units included an IA which operated at 100 Hz and assessed the frequency and magnitude of full-body acceleration (m$s 22 ) in 3 dimensions, namely, anterior-posterior, mediolateral, and vertical (16, 22) . Before the commencement of each practice and game, GPS receivers were placed outside for 15 minutes to acquire a satellite signal, after which, receivers were placed in a custom-designed pocket attached to the shoulder pads of the subjects. Shoulder pads were custom-fit for each individual, thereby minimizing movement of the pads during practice and competition. The GPS and IA receivers used in this study were positioned in the center of the upper back, slightly superior to the scapulae. Subjects were outfitted with the same GPS receiver for each practice and game. After the completion of practices and games, GPS receivers were removed from the shoulder pads and subsequently downloaded to a computer for analysis using commercially available software (Catapult Sprint 5.1; Catapult Innovations). Combined IA data were represented as PlayerLoad (PL), which is a modified vector magnitude expressed as the square root of the sum of the squared instantaneous rates of change in acceleration in each of the 3 planes and divided by 100 (3). Boyd, Ball, and Aughey (3) have demonstrated the laboratory intraunit (0.91-1.05% coefficient of variation [CV] ) and interunit (1.02-1.10% CV) reliability of PL and determined its interunit reliability in Australian rules football matches (1.90% CV). Findings from other team sports including basketball, netball, and Australian football have demonstrated the ability of accelerometer derived PL to differentiate between competitive games, scrimmage games, practice drills, positional demands, and levels of competition (2, 5, 24) . Improvements in technology and sampling methodologies have increased the accuracy of data recorded through portable GPS for applied research purposes (15) , and have provided a valid and reliable means of assessing activity profiles in team sports (6) . Previous research (6) has demonstrated the validity of GPS, with GPS-derived distance measures within 5% of a criterion distance, and intraunit reliability of distance measures, within 4.5 m (90% confidence interval [CI]: 3.5-6.6 m) (6) . In addition, IA have demonstrated reliability (3) as a means of measuring physical activity across multiple players in team sports, with strong interunit relationships (r = 0.996-0.999) demonstrated during high-intensity contact team sport activity.
Movement Classification System. Movement profile classifications have been described for game analysis in American football (33) and similar contact team sports (21) . The classification profile used in this study was selected by the researchers to more accurately reflect the demands of American football (33) . Each movement classification was coded as 1 of 4 speeds of locomotion. Low-intensity movements, such as standing, walking, and jogging, were considered to Perceived Wellness. Players were instructed to complete a customized self-report wellness questionnaire using a commercially available web-based application (CoachMePlus, Buffalo, NY) on their smartphone device, every Sunday and Thursday throughout the in-season period. No physical activity took place on Sundays; however, players were required to participate in medical evaluations and were instructed to complete the questionnaire before the commencement of the evaluations. On Thursdays, players were instructed to complete questionnaires before the morning training session. The custom-designed wellness questionnaire, based on earlier recommendations by Hooper et al. (14) and previous implementation in Rugby League (20) evaluated 6 subscales, including fatigue, soreness, stress, sleep quality, sleep quantity, and mood, on a 1-5 Likert scale ( Figure 1 ). Players were instructed to respond as to how they were currently feeling.
Statistical Analyses
The perceived wellness ratings and movement metrics selected for categorization in this study were used to perform 2 statistical models to achieve the 2 main aims. All models were assessed using movement metrics as the outcome variable.
Sunday Model. A series of multilevel mixed linear regressions were used to determine the differential effect of specific gameday movement metrics on perceived wellness ratings the following day (Sunday). Categorical outcomes were used to determine less favorable responses (1 and 2), neutral responses (3), and more favorable (4 and 5) responses to account for the possibility of nonlinear relationships with varying outcomes. Each movement metric was associated with wellness ratings in each of the 6 subscales. After the regression analyses, post hoc tests were conducted to evaluate the pairwise differentials of movement and their significance for each wellness rating (Tables 1 and 2 ). Significance in all tests was measured at the p , 5 level. Adjusted predictions at the means were reported with their respective 95% CIs. All statistical analyses were performed using Stata Statistical/Data Analysis Software (Stata 14 for Windows, version 14.1; StataCorp, College Station, TX, USA).
Thursday Model. A series of multilevel mixed linear regressions were used to determine the differential cumulative effects of specific movement metrics associated with Tuesday and Wednesday practice sessions on Thursdayperceived wellness. Categorical outcomes were used to determine less favorable responses (1 and 2), neutral responses (3), and more favorable (4 and 5) responses to account for the possibility of nonlinear relationships with varying outcomes. Each movement metric was used to examine the relationship between an individual's Thursday-perceived wellness rating relative to their Sundayperceived wellness rating. After the regression analyses, post hoc tests were conducted to evaluate the pairwise differentials of each movement metric and its significance for each individual's Thursday wellness rating compared with Sunday (Tables 3-6 ). Significance in all tests was measured at the p # 5 level. Adjusted predictions at the means are reported with their respective 95% CIs. All statistical analyses were performed using Stata Statistical/Data Analysis Software (Stata 14 for Windows, version 14.1; StataCorp).
RESULTS
Sunday-Perceived Wellness
Significant (p # 0.05) differences in PL, low-, medium-, highintensity distance, and total distance, including acceleration and deceleration distance at all intensities resulting from competitive games on the preceding day, were demonstrated in players who rated their level of fatigue and soreness a 1 or 2, compared with those who rated it a 3, and those who rated it a 4 or 5. Significant (p # 0.05) differences in sprint distance were also demonstrated in those who rated fatigue a 4 or 5 compared with those who rated fatigue a 1 or 2 ( Table 1) .
Individuals who reported a 3, 4, or 5 for perceived stress the day after competition demonstrated significantly (p # 0.05) greater PL, low-, medium-intensity, and total distance, low-and medium-intensity deceleration distance, and medium-and high-intensity acceleration distance than those who rated perceived stress a 1 or 2 ( Table 2) .
The only significant (p # 0.05) findings for the subscale of sleep quality were for maximal-intensity deceleration distance between those whose ratings were a 1 or 2 vs. a 3, and those who rated sleep quality a 1 or 2 vs. a 4 or 5 ( Table  2) . No significant differences in movement variables were demonstrated for subscales of mood and sleep quantity.
Thursday-Perceived Wellness
Individuals who rated their perceived fatigue a 4 or 5 on both Sunday and Thursday accumulated significantly (p # 0.05) less high-intensity deceleration and maximal-intensity acceleration distance on Tuesday and Wednesday practices than those who rated fatigue a 1 or 2 on Sunday and improved to a 3 on Thursday, and those who reported a 1, 2, or 3 on Sunday and improved to 4 or 5 on Thursday (Table 3) .
When comparing players whose rating of perceived soreness improved from Sunday to Thursday, those who §Significantly different (p # 0.05) for 1 or 2 that were better than Sunday. ║Significantly different (p # 0.05) for 1 or 2 that were same or worse than Sunday. #Significantly different (p # 0.05) for a 3 that were same or worse than Sunday. **Significantly different (p # 0.05) for 4 or 5 that were better than Sunday. rated soreness a 4 or 5 on Thursday, accumulated significantly (p # 0.05) more PL on Tuesday and Wednesday than those who rated soreness a 3 on Thursday. Individuals whose perceived soreness was a 3 on Thursday and the same or higher score on Sunday achieved significantly (p # 0.05) less PL than those whose perceived rating of soreness was a 3 on Thursday but lower (1 or 2) on Sunday. Players who rated soreness a 4 or 5 on both Sunday and Thursday had significantly (p # 0.05) higher cumulative PL resulting from Tuesday and Wednesday practices than those who rated soreness a 4 or 5 on Thursday and a 1, 2, or 3 on Sunday. Significantly (p # 0.05) more total-, maximal-, and highintensity acceleration and deceleration distance was accumulated on Tuesday and Wednesday by those who rated soreness a 4 or 5 on both Sunday and Thursday, compared with those whose rating was a 3 on Thursday and the same or higher on Sunday (Table 4) .
Players who rated perceived stress a 4 or 5 on both Sunday and Thursday accumulated significantly (p # 0.05) greater PL, total-, sprint-, and maximal-acceleration and deceleration distance on Tuesday and Wednesday than those who rated stress a 1, 2, or 3 on Sunday and improved to a 4 or 5 on Thursday, and those who rated stress a 3, 4, or 5 on Sunday and increased to a 3 on Thursday. Individuals who rated perceived stress a 4 or 5 on both Sunday and Thursday achieved significantly (p # 0.05) less total distance on Tuesday and Wednesday than those whose perceived stress was a 1 or 2 on Thursday and the same or higher on Sunday (Table 5) . Players who rated sleep quality a 4 or 5 on both Sunday and Thursday accrued significantly (p # 0.05) more sprint distance on Tuesday and Wednesday practice sessions than those who rated sleep quality a 3 on Thursday and a 1 or 2 on Sunday (Table 6 ).
DISCUSSION
The aims of this study were to assess recovery, using a custom questionnaire, to determine which GPS-derived game-day variables influenced perceived wellness the following day, and to determine the impact of in-season weekly practice sessions on subjective markers of perceived wellness 2 days before games. The results of this study contribute novel insight into the perceived wellness associated with practice and competitive loads experienced by NCAA Division I college football players throughout in-season period and the implementation of wellness questionnaires within an applied, high-performance setting. The results confirm our hypothesis that differences in perceived wellness were associated with significant differences in individual movement characteristics attributed to practice and competition. The most notable findings were significantly (p # 0.05) less PL, low-intensity, medium-intensity, highintensity, and total distance, and acceleration and deceleration distance at all intensities, associated with competition, in those with more favorable ratings of perceived fatigue and soreness the day after games. In addition, individuals who reported more favorable perceived stress the day after competition demonstrated significantly (p # 0.05) greater PL, low-intensity, medium-intensity, and total distance, lowintensity and medium-intensity deceleration distance, and acceleration distance at all intensities than individuals who reported the least favorable ratings of perceived stress. Data from this study provide an increased understanding of the impact of specific game-day movement variables on postgame perceptual wellness and support the implementation of a perceived wellness questionnaire to quantify perceptual recovery after NCAA Division I football games.
Individuals who accrued significantly (p # 0.05) less PL, running distance at all intensities, and deceleration and acceleration distance at all intensities during NCAA Division I football games, reported more favorable ratings of perceived fatigue the day after the game. Similar findings with respect to perceived soreness the day after games were demonstrated by significantly (p # 0.05) less PL, running distance at all intensities, except for sprint distance, and acceleration and deceleration at all intensities in individuals who reported more favorable ratings. Individuals who reported more favorable perceived stress responses the day after games demonstrated significantly (p # 0.05) greater movement demands associated with competition than those who rated perceived stress less favorably. The results of this study suggest that increased movement demands resulting from competition may be directly associated with a less favorable perceived fatigue and soreness response the day after games. The perceived stress response appears to differ from both fatigue and soreness response, resulting in more favorable perceived stress responses associated with increased movement demands. These data illustrate that movement characteristics associated with NCAA Division I football games reflect individual perceptions of fatigue, soreness, and stress, and support the integration of perceived wellness measures as part of a comprehensive athlete monitoring program.
The high-intensity movement demands, and the frequency and intensity of positional impacts and rapid changes of direction that characterize participation in NCAA Division I football games have been reported, are associated with substantial physical demands, and may contribute to increased fatigue and soreness after games (33, 34) . Comparing the results of this study with previous examinations is problematic because of the paucity of similar investigations in NCAA Division I football. An examination by Fullagar et al. (8) of the time course of perceptual recovery after NCAA Division I football games demonstrated less favorable ratings of perceived soreness and overall wellness that persisted for up to 4 days after competition. Although the results of Fullagar et al. (8) shed new light on perceptions of wellness associated with NCAA Division I football seasons, it did not examine perceived wellness the day after competition or quantify the game-day movement demands associated with the wellness response.
Similar findings of increased perceived soreness and fatigue 1 day after contact team sport competition have been demonstrated by researchers (20, 32) who used a questionnaire similar to the one in this study, and reported significant (p , 0.01) increases in fatigue and soreness ratings 1 day after Rugby League competition, when compared with precompetition values. The scope of these studies, however, did not include the utilization of microtechnology to assess competitive movement demands to determine which GPSderived movement variables may influence the differential ratings of perceived wellness the following day. Although fatigue and soreness after intense team sport competition may be expected, this study represents a novel investigation into which GPS-derived game-day movement variables influence perceived wellness the following day. As part of a judicious athlete monitoring program, the objective quantification of external loads associated with practice and competition, alongside a subjective quantification of the athlete's physiological and psychological response to these loads, appears prudent (12) . Clear guidelines on the modification of training loads in response to unfavorable perceptual responses do not exist (17) , and as such performance coaches should judiciously monitor the perceptual responses of athletes after competition and take appropriate measures including the implementation of recovery protocols and the modification of subsequent practice session when deemed prudent.
In this study, several GPS-derived variables were able to differentiate individuals whose rating of perceptual stress was a 4 or 5 vs. a 1 or 2, and those who rated stress a 3 vs. a 1 or 2. Data indicated more favorable perceived stress responses with increases in game-day exercise demands. These findings are in agreement with the results reported by Hartwig et al. (13) , which demonstrated an inverse relationship between training volumes and perceptual stress ratings in Rugby Union players during the in-season period, but are in contrast with preseason research (4) in Australian rules football which demonstrated a negative effect of increased training loads on perceived stress ratings the following day. These data may indicate a directional relationship between the perceptual stress response and movement demands associated with intensified preseason training camps in contact team sport athletes, and an inverse relationship for competitive games, perhaps due to psychological factors unaccounted for, including self-satisfaction (13) . In Division I college football players, both physical and psychological stress have been associated with injury occurrence (19, 25) , and consequently, the inclusion of the stress subscale as part of the athlete wellness monitoring program may be advantageous in decreasing the likelihood of maladaptation resulting from all sources of stress accompanying participation in Division I college football.
This study also investigated perceptual wellness 2 days before games to evaluate the time course of perceived recovery, and to assess the impact of in-season weekly practice sessions on subjective markers of perceived wellness preceding competition. Although several significant unidirectional relationships were demonstrated between GPSderived movement demands of competition and perceived fatigue on Sunday, similar significant unidirectional relationships were not established when examining the impact of Tuesday and Wednesday practice sessions on Thursdayperceived fatigue. Individuals who accumulated significantly (p # 0.05) greater medium-intensity and high-intensity deceleration and medium-intensity and maximal-intensity acceleration distance on Tuesday and Wednesday practice sessions experienced an improvement, indicated by higher scores, in perceived fatigue on Thursday. These improvements were seen in individuals who rated perceived fatigue a 1 or 2 on Sunday and improved to a 3 on Thursday, and those who were a 1, 2, or 3 on Sunday and improved to a 4 or 5 on Thursday, when compared with individuals who rated perceived fatigue a 4 or 5 on both Sunday and Thursday. The results of Thursday assessments of perceived fatigue in this study are supported by previous research (13) in Rugby Union players which demonstrated more favorable recovery scores in players who had the highest training and physical activity volumes during the in-season period. Data from this study suggest that individuals with more unfavorable, or lower, ratings of perceived fatigue on Sundays are not hindered by increased practice loads on Tuesday and Wednesday, but may actually experience improvements in perceived fatigue ratings on Thursday. It is also plausible to assume that individuals who experienced increased perceived fatigue on Sundays after games may have engaged in recovery modalities in conjunction with programed physical activities, resulting in more favorable perceived fatigue ratings on Thursday.
A lack of unidirectional findings of Thursday-perceived wellness was demonstrated for the subscales of perceived soreness and stress. Individuals who rated perceived soreness a 4 or 5 on both Sunday and Thursday accumulated significantly (p # 0.05) greater PL, high-intensity deceleration distance and maximal-acceleration distance in Tuesday and Wednesday practice sessions than those whose soreness rating improved from Sunday to Thursday, and those whose rating was the same or became worse from Sunday to Thursday. Similar to soreness, the subscale of stress demonstrated significantly (p # 0.05) greater PL, total, high-intensity, and sprint distance, and maximal-and high-intensity acceleration and deceleration distance for individuals rating perceived stress a 4 or 5 on both Sunday and Thursday than those whose perceived stress improved from Sunday to Thursday, and those whose rating was the same or became worse from Sunday to Thursday. Limited research (8) in NCAA Division I college football players makes comparison of this study with previous investigations problematic. It is unclear whether differences in practice loads in this study were responsible for improvements demonstrated in some wellness subscales, or if other factors including days until competition and under-reporting unfavorable responses (7) in attempt to appear better or more well-adjusted, played a role. An examination (10) of in-season perceptual wellness in Australian football players has indicated that days-to-game was a significant coefficient for wellness. Similar results have been demonstrated in Rugby League players (20) with shorter microcycles between competitions being associated with improved wellness, suggesting that players' perception of wellness is related to days-to-game. Psychological factors, including motivation and focus of an athlete on the impending game, may override negative physiological symptoms, resulting in players perceiving themselves as recovered and physically prepared for competition (11) . The possibility of these results being confounded through conscious bias associated with Thursday questionnaires cannot be underestimated. This is often the result of an individual responding in a socially desirable manner, typically over-reporting positive responses and under-reporting negative or unfavorable responses (27) . In a college football player, this may manifest as overrating wellness on Thursday in attempt present their physical state more favorably to the coaching staff, despite possible negative physical symptoms associated with the cumulative loading of the Tuesday and Wednesday practice sessions. It is plausible that these factors may have contributed to the lack of unidirectional findings associated with the Thursday questionnaires; however, similar investigations have not been undertaken in NCAA Division I college football players.
The results of this study provide novel insight to the physical and psychological responses associated with participation in NCAA Division I football games and in-season practice sessions. Significant differences in volumes and intensities of GPS and IA movement variables were reported in athletes who responded more or less favorably on perceived wellness measures. The use of a customized wellness questionnaire may provide sport and performance coaches with an improved understanding of the individual response to practice and competition, and contribute to the design of training and recovery protocols to enhance subsequent competitive performance. The ease of administration and cost-effectiveness associated with individual athlete monitoring through wellness questionnaires, permits football teams, at every level, to implement these strategies throughout the in-season period.
Future studies should examine how coaches seeking to enhance competitive performance can manipulate individual and position-specific practice volumes and intensities to mitigate fatigue, enhance recovery, and optimize subsequent competitive performance. Although it was beyond the scope of this study, future investigations should also examine the impact of perceived wellness ratings on competitive performance and injury risk in NCAA Division I football players.
PRACTICAL APPLICATIONS
This study provided a novel analysis of the physiological and psychological response to competitive movement demands Perceived Wellness in NCAA Football Players and training loads associated with in-season weekly practice sessions. Results support the implementation of a questionnaire consisting of 4 subscales, including fatigue, soreness, stress, and sleep quality. A Likert scale with 5 response choices, or alternatively, having individuals compare their current well-being to normal (worse than normal, normal, and better than normal) offering 3 response choices, similar to the DALDA (26) may be employed. Consideration as to the number of questions and potential responses which ease the time burden on the athlete, while simultaneously obtaining valuable data, is critically important.
Because of weekly competition associated with an NCAA football season, performance coaches should monitor individual perceived wellness on a weekly basis. Recovery modalities should be implemented for individuals reporting less than favorable ratings of fatigue and soreness 1 day after games. In addition, an assessment of perceived wellness should be undertaken within 48 hours before subsequent competition, and to examine the impact of weekly practice sessions on the well-being of college football players. Results of this study do not support practice load reductions on Tuesday and Wednesday in attempts to improve well-being on Thursday, even for players who reported less than favorable ratings of wellness on Sunday. However, coaches should evaluate individual wellness scores before games and initiate communication with athletes who report unfavorable wellness scores on Thursdays. Interpersonal communication conveys a sense of concern for the player, ensuring the athlete that wellness scores are being monitored and their input is meaningful and provides coaches increased information from which to program training loads and recovery modalities for individuals who report less than favorable wellness ratings on Thursdays. Minimizing the deleterious effects of fatigue while simultaneously improving the position-specific technical, tactical, and physical demands associated with athlete preparation in Division I college football players requires a collaborative effort between members of the coaching staff, medical staff, performance staff, and most importantly, the athletes themselves. The ease of administration, costeffectiveness, and the minimal time investment required to collect perceived wellness data, makes it a practical tool for monitoring team sport athletes.
